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STUEENT HANDGQUT

AJTOMOTT VE TEST BEQJ PMENT CPERATI NG PROCEDLRES

LEARN NG CBJECTI VE

1. Termnal Learning (pjective: @Qven an operational diesel engine
for use as a test nedium a student handout entitled, "Autonotive Test
Equi prent Qperating Procedures,” a test light, anti-freeze and battery
tester, pressure cooling systemtester, and a belt tension gage, use
each itemof test equipnent to performrepresentative tests on the test
nedi um per infornation contai ned in the student handout provi ded.
(6.3.9)

2. Enabling Learning (b ectives: @ ven an operational diesel engine
for use as a test nedium a student handout entitled, "Autonotive Test
Equi prent Qperating Procedures,” a test light, anti-freeze and battery
tester, pressure cooling systemtester, and a belt tension gage, per
infornation contained in the student handout provi ded:

a. neasure drive belt tension, (6.3.9a)

b. pressure test the cooling system (6.3.9b)
Cc. test the pressure cap, (6.3.9c)

d. neasure battery specific gravity, (6.3.9d)
e. check coolant protection level, and (6. 3.9¢)

f. determne presence of voltage. (6.3.9f)
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QUJTLI NE

1. AJIQMOI VE TEST EQJ PMENT

a. Belt Tension Gge. (Fgure 1.) Thisis
a belt tension gage. This device wll allow
t he nechani c to performan accurate check and
adj ustnent of drive belt tension.

(1) Drive belts that are too tight wil
cause bearing failure and excessive wear
on the conponents they are driving.
Belts that are too loose wll slip and
cause the conponents the belts are
supposed to be driving to function
inproperly or not at all.

(2) Aways consult the appropriate
techni cal nanual for specifications, prior
to naking a belt adjustnent.

(3) Drive belt adjustnent should only be nade if the belt
tension is not wthin specifications listed in the technica nanual .

(4) Belt tension shoul d be checked when the belt is hot and
al l owned to cool before retensioning.

(5) The procedures for testing belt tension are as fol | ows:

(a) Hrst, depress the plunger fully so the hook w |
engage the belt.

(b) Next, release the plunger and read the belt tension
i ndi cated opposite the indicating point above the dial.

(c) If the belt tension is wthin specifications, renove
the belt tension gage by depressing the plunger and novi ng the gage
avay fromthe belt. Release the plunger slowy when the gage is off
the belt. Letting it snap back wll result in danage to the belt
t ensi on gage.

(d) If the belt tension is not wthin specifications,
renove the gage as previously described and adj ust the belt.

b. Pressurizing Safety and Pressure Caps
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(1) |If the cooling systemwas not pressurized, the cool ant
woul d boi | at about 212 degrees Fahrenheit. By pressurizing the
system the cool ant tenperature can be raised to about 260 degrees
wthout boiling. This higher tenperature allows the cooling systemto
operate nore efficiently.

(20 A onetine or another, all of us have accident!ly burned
oursel ves. You do not knowwhat painis, until you have been scal ded
by a pressurized cool i ng system

(a) As stated earlier, coolant under pressure reaches very
hi gher tenperatures. This hot cool ant under pressure can spew out and
burn you severely, |eaving you pernanently scarred.

(b) Before you renove any cool i ng system pressure cap,
al ways nmake sure the systemis cool or depressurize the systemto
prevent injury.

(3) Pressurization of the cooling systemis acconplished by the
use of a spring | oaded cap that naintains pressure wthin the system

(a) The pressure cap (FHgure 2.) is
equi pped wth a built-in pressure
control val ve which seals off the
cool i ng systemfromthe overfl ow ube,
permtting the systemto pressurize
itself autonatically as the cool ant
expands as it is heated. The pressure
w il not exceed the specified rating of
the pressure cap, providing the cap is
functioni ng properly.

(b) This Gap (Hgure 3.) is stanped
wth the number fifteen. This
neans that the pressure val ve of
this cap shoul d not open bel ow
fifteen pounds of pressure,

but nust open before sevent een
pounds of pressure is reached.

(FHgure 2.) Pressure Gap (FHgure 3.)
15 P9 Pressure Gap

c. (Hgure 4.) Thisis a pressurized
cooling systemtester. It wll
pressuri ze the cooling systemto
twenty pounds per square inch,
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al l ow ng you to check for |eaks
when the systemis cool. The
tester is also used to test the
pressure cap for serviceability.
Due to the two different sizes of
radiator filler necks and radi at or
caps used in the cooling system of
our tactical wheel ed vehicles, an
adapter kit is provided wth the
tester.

(1) To test the radiator pressure
cap, carefully renove the cap from
the neck of the radiator and check
the pressure rating of the cap.
Renenber our cap is rated at
fifteen pounds per square inch.

(2) To be sure you have the proper
rated cap, check the rating of the
cap wth the recoomended rating in
the technical manual for the
vehi cl e.

(Hgure 4.)
Pressure ol ing System Test er

(3) Next, nake sure all parts and seating surfaces of the
pressure cap and adapter are cl ean.

(4 Now apply the pressure cap to one end of the adapter and
attach the other end of the adapter to the pressure tester by pressing
together the rotating adapter until the | ocking ears contact the stops
on the adapter cans.

(5) Then, hold the tester
w th the gage faci ng you
(FHgure 5.) and operate
the punp until the
needl e reaches its
hi ghest point. Stop
punpi ng when t he val ve
opens and read the gage.
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(Fgure 5.) Testing Pressure Cap

(a) (Hgure 6.) Notice there are
yel low green, blue, black, and red
col or bands on the gage. Each col or
band represents a pressure readi ng.

(b) Qur pressure cap is rated at
fifteen pounds. The col or band for (FHgure 6.)
this pressure reading i s bl ack. Pressure Gage

(6) The needl e nust be wthin the proper color band for the
pressure rating of the cap when the pressure val ve opens.

(7) The cap is satisfactory when the pressure hol ds steady or
falls very slowy, but holds wthin the col or band for one mnute or
nor e.

(8) If the pressure falls conparatively fast or doesn't hol d at
all, replace the cap.

d. To pressure test the cooling system(F gure 7.),
careful ly renove the pressure cap and make sure the
coolant is at the proper |evel.

(1) deanthe inside of the filler neck and
nake sure there are no nicks, dents or bunps on the
seating surface.

(2) Inspect the overflowtube for dents,
crinps and obstructions. Inspect for bent cans on
the outside of the filler neck.

(3) To attach the pressure tester, set the
tester onthe filler neck wth the locking ears in (Fgure 7.)
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line wth the entrance notches of the filler neck Testing ol ing
Systemfiller neck. Press down slightly and turn cl ock-
wse until the locking ears are stopped by the lugs on the filler neck.

(4) Check the appropriate technical nmanual to determne the
recommended pressure for the system

(5) After attaching the tester, punp the handl e until the
prescribed pressure is indicated on the gage. To prevent cooling
syst em danage, never exceed the reconmended pressure.

(6) |If the pressure reading holds steady for two mnutes, there
are no serious leaks in the system However, thisis the tine to check
the entire cooling systemfor seepage or slight |eaks and check the
hoses for bul gi ng.

(7) If the pressure reading drops slowy, that indicates the
presence of snall |eaks or seepage. Check the radiator, hoses, and
gasket s.

(8) If the pressure readi ng drops quickly,
serious | eakage is present.

(9) Before renoving the tester, always
rel ease the pressure in the cool i ng system
by pressing the stemto one side (H gure
8.).

(FHgure 8.)
Rel easi ng the Pressure

e. This refractoneter (Fgure 9.),
which is an AO Duo-Chek, is designed
specifically for rapid and accurate
checki ng of the pernanent anti-freeze
protection |evel and battery state
of charge. (FHgure 9.) ool ant and
Battery

Test er

(Hgure 10.) The tester shoul d be cl eaned before and
after each use. To do so, sw ng back the pl astic cover
at the slanted end of the tester, exposing both the
neasuri ng w ndow and the bottomof the plastic cover.
Then, w pe the w ndow and cover clean and dry wth
tissue or a clean soft cloth and close the plastic cover.
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(FHgure 10.)
dean the

Eyepi ece

(1) To obtain a cool ant sanpl e (H gure
11.),
rel ease the plastic hose of the AO Duo- Chek
an insert the hose into the surge tank
wel | belo the coolant level. Press and
rel ease the bulb to draw up a sanpl e of
cool ant .

(Agure 11.)
Draw ng Sanpl e of (ool ant

(a) Next (Hgure 12.), bend the
plastic tube around the tester so the tip can
be inserted in the cover plate opening. §H ect
a fewdrops of coolant into the neasuring
surface by pressing the bul b.

(Hgure 12.)
g ect ool ant

(b) MNow point the instrunent toward
any light source and look into the
eyepi ece (Hgure 13.) The anti -
freeze protection reading is at the
poi nt where the dividing line
between the light and dark Iine
crosses the scale. The anti-freeze
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scale is on the right and the
battery el ectrolyte is on the |eft.

(FHgure 13.)
Readi ng Anti-freeze Scal e
(2) To neasure specific
gravity wth the
tester, swng the
pl asti c cover down
until it rests
agai nst the
neasuri ng w ndow and
usi ng the bl ack
dipstick (FHgure
14.), place a few
drops of electrolyte
froma battery cell
onto the exposed
portion of the
neasuri ng W ndow
(Agure 14.)

() (Hgure 15.) Now point the tester
toward a bright |ight source. Wen you

| ook through the eyepi ece | ens, you Il

see a rectangle wth two calibrated scal es.
The battery state of charge reading is on
the | eft scal e.

(b) The electrolyte sanple wll divide
the rectangle wth an area of light and
an area of shadow You read the scal e
where they neet.

(FHgure 15.)
Readi ng

(d) Afull charge is 1.280 specific gravity for our
el ectrol yte.

(e) deanthe tester after testing each remai ning cell and
bef ore storing the instrunent.
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f. Test Light. (Hgure 16.) To
find out if voltage is present,

we can use the test light. The
keyword is "present,” not how
nuch vol t age.

(1) Before attenpting to | ocate
an electrical problemwth the
test light, always check to be
sure the light is good.

(2) Wing a charged battery,
touch the alligator clip to one
of the battery termnals, and
touch the probe to the ot her
termnal. |If the test |ight
doesn't go on, change the bul b.

(3) Wen using the test light, you do not have to be polarity
conscious. Wiat | nean is, you can connect the clip or touch the probe
to either a current carrying wre or a ground; it doesn't natter.

(4) Aways nmake sure the ignition swtch and the swtch for the
suspect circuit are in the "QN' position.

(5) Testing for presence of voltage is usually done from
connecting point to connecting point, starting at the battery and
testing toward the fault.

(6) |If the distance between el ectrical connecting points is too
great, you may have to probe for voltage.

(7) Snce at least one wre that goes to the faulty conponent
has to carry current, you can test for its presence by connecting the
alligator clipto a good ground and gently inserting the tip of the
probe into the wre.

(8) If the test light goes on, you have |ocated voltage. |If
thereis nolight, thereis a break inthe circuit and you shoul d test
anot her section of the circuit closer to the power source.

REFERENCES. Manufacturer's (perating Instructions for itens of
equi pnent specifically addressed in this | esson.



